Introduction
The ironical decision that the Indonesian government should take in 2008 to withdraw its membership from OPEC (Organization of the Petroleum Exporting Countries) had changed the 47-years-oil exporter to become a net importer of oil. It is because Indonesia has seen its stagnated and depleted oil production. At the same time, the volatile price of oil has forced the government to reduce the energy subsidies through moderating its heavy reliance on oil-based power production (Asian Legal Business, 2010).
The decision reflects the current condition that is happening in the world energy landscape. Unstable oil price, depleting process of fossil energy resources, climatechange problems, and degraded and polluted environment due to the continued use of hydrocarbon deposits obliged both developed and emerging countries to look for and foster sustainable alternative energy sources. It becomes a continuing challenge to almost a fifth of the world's
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The significance of renewable energy and energy security to Indonesia's agenda on energy security and its sustainability is the main focus of this paper. Specifically, it studied the current status of both issues and discoursed the opportunities and challenges in the further expansion and utilization of renewable energy. The study explored and employed secondary data from the Indonesian Ministry of Energy and Mineral Resources, World Bank, International Energy Agency, World Energy Council, and ASEAN Centre for Energy. It used also some relevant informative reports to support the analysis. The major findings are: [1] renewable energy performs an important role for an increasingly significant share of Indonesia's energy mix for power generation in 2025 vision and [2] geothermal and hydropower are the main renewable-energy sources. Nevertheless, rather complex institutional and stakeholder arrangements in the energy sector have impeded the promotion of renewable energy. This study contributes to building the existing knowledge base on Indonesia's renewable energy. Renewable energy, which is known for hydro, wind, geothermal, and solar-based energy, has become a main focus of any country's energy agenda as countries continue to diversify their energy mix to solve the classic "energy trilemma" -security, sustainability, and economic prosperity. There are still challenges and gaps needed to be addressed for RE's further development and deployment, while it's potential contribution is promising.
The renewable energy optimization is expected to give a sustained country's competitiveness.
Indonesia is in search of its ideal energy mix At the same time, the burden of national budget on subsidized fuel, especially for the transportation sector, is getting bigger and relatively uncontrollable. The volatile oil price, higher consumption, and Rupiah depreciation are the triggers (Jakarta Post, 2014) . The increasing number of oil-fueled vehicles and the inefficient and highly consumptive behavior of mostly oil-based energy users, such as households, industry, commercials, and power plants, have also drained extra budget for at least Rp 42 trillion in the first semester of 2014. As an oil importer, Indonesia's energy security depends on the oil-consumption behavior and the oil-market price (MEMR, 2013). Any energy mismanagement will threaten the national economic prosperity (the last of the energy trilemma). Therefore, renewable-energy development and energy security enhancement are the sine qua non for maintaining and accelerating Indonesia's economic growth.
This paper provides a summary and an analysis of Indonesia's energy mix strategy and scenario, its opportunities and challenges, and the evolving context of its energy security.
Indonesia: An Overview
As an archipelago country, which has 13,466 islands, a territorial area of 7,788,810 square km, and estimated inhabitants of over 240 million, Indonesia is the world's fourth most populous country and known as one of the richest diversified-natural resources' countries (MEMR, 2013).
The hydrocarbon sector became a main engine of Indonesia's economy since the Dutch discovered it in 1885. However, its contribution is declining in the last decade. This sector, which mainly consists of oil and gas industry and refining, contributed approximately 7 percent to the growth domestic product (GDP) in 2010 (BPS, 2011). Even though Indonesia is not an OPEC member, its production contributed for roughly 1 percent of the world's daily production of liquid fuels. It ranked 20th among the world oil producers and 21st for crude oil and condensate production in 2011.
Indonesia GDP growth rate has been experiencing a positive trend for the last 12 years, while it descended to 4.6% in 2009 as the impact of the global economic crisis 2008 ( Figure 1 ). The same pattern happens as well for GDP per capita. However, the encouraging tendency of GDP growth is in parallel with the increasing intensity ratio of the final energy consumption. Intensity ratio is the whole sources of energy (i.e. solid fuels, oil, gas, and renewable sources) divided by GDP per capita. In the last decade, the growth pace of the total energy consumption (in average 4.05% yearly) is relatively similar with the GDP growth one (Figure 2) . Meanwhile, the growth of the primary energy supply per capita (PES per capita) in average is 4.37% per annum. Even though, Indonesia has advantages in It means that Indonesia will continuously deal with the quest of reliable energy security. It also becomes a strategic measure for Indonesia's capability in responding to the dynamic change of global energy (i.e. external side) and building its independency to secure energy accessibility (i.e. internal side). The Ministry of Energy and Mineral Resources (2013) predicted that the security buffer between national energy supply and demand would be smaller and threatening its energy security if there was no comprehensive energy management. It needs serious efforts to find new energy sources, reduce the heavy reliance on oilbased energy, and create a sustainable energy mix.
Indonesia Energy Mix Scenario
Based on Surono's report (2014), Indonesia's oil reserve is only sufficient for 23 years. Meanwhile, for natural gas and coal, Indonesia still has energy reserve for 50 years and 80 years, respectively. World Outlook Energy (2014) affirms this current situation revealing an extreme difference share between oil and coal reserves ( Figure  3) . It challenges the Indonesian government to explore and find other viable energy sources. As of 2014, Indonesia still faces limited access to energy. Electrification ratio, which measures the percentage of population with access to power energy, is still 76.56% in 2012 (MEMR, 2014). It means that there are 23.44% of inhabitants living without electricity; especially those who are in remote areas and outer islands. Oil dominates the energy mix share, and the use of renewable energy is less than 5% (Figure 4 ). In 2006, the Indonesian government placed prominence policy on developing biofuels and geothermal energy by enacting the Presidential Decree No. 5. It sets up, specifically, each five per cent of the total primary energy supply should come from geothermal and biofuels by 2025. It also determines the quota for renewable energy and percentage ceiling for coal, natural gas, and oil in the energy mix in which the share of oil-based energy should be less than 60 per cent.
In 2014, the House of Representatives approved a new government regulation on energy policy. This national energy policy (NEP), basically, is a definitive policy enhancing Indonesia's energy security mix in which the share of renewable energy is bigger than before. Specifically, it plans to reduce gradually costly fuel and electricity subsidies over the decade. As a consequence, it would be an increase in the prices of fuel and electricity that it reflects "the production costs" and adds environmental conservation and investment sustainability. It also explicitly plans to stop exporting coal and gas by 2025 (The Jakarta Globe, 2014). The parliament ratification on the National Energy Policy 2014 (January 28) has given a decisive framework for the fast-tracked development and expansion of renewableenergy resources. It also outlines a key program to increase all the potential renewable-energy (RE) utilizations. Specifically, NEP arranges for the overall strategic policy guidelines for the RE industry, sets RE targets, and addresses issues related to the provision of RE and its impacts (PP, 2014). Table 1a and Table 1b outline the National Energy Mix Projection in percentage and energy unit equivalent. By per energy unit equivalent basis, Indonesia seeks to increase its hydropower and geothermal capacity by 1000%, deliver additional 25 Mtoe biomass-biofuel capacity, attain solar power capacity of four Mtoe, and pursue an optimization of biomass from waste (for electricity) by nine Mtoe, all in 2015. It will reduce significantly the share of non-renewable energy (NRE) by 10.2% within 10 years. The projection sets a mix of 25.9% and 74.1% for RE and NRE by 2025, respectively. The National Energy Mix Projection (%)
Source: Elaborated Data from NEP (2014)
While Indonesian government has enacted laws, implemented supportive policies, and set targets, there remain intensive debates on how to optimize its huge potential renewable energy for securing energy in the future.
Renewable Energy and Energy Security In Indonesia
In its search of sustainable energy mix, the This target is really challenging due to Indonesia only realizes a tiny fraction of its geothermal potential. By the end of 2008, Indonesia installed a total of 1054 MWe geothermic capacity, of which some 95% was based on the islands of Java and Bali. Due to the limited infrastructure investment, the remaining 5% was located on Sumatera and Sulawesi, even though the Sumatera Island has 50% geothermal potential. Therefore, to regulate effectively both the upstream and downstream side of the sector and fully optimize this power, in the last few years, the government has passed a raft of laws and regulations.
A planned program of construction will gradually increase the capacity to achieve the target of 50% of the national electricity demand by 2025 that it will be filled by geothermal power. During the World Geothermal Congress 2010, Indonesia announced its plans to launch a 3997 MWe project to expand the geothermal power. It marked the government's commitment for optimizing its renewable energy. Another viable energy source is peat. Indonesia has the most extensive peat lands (estimated at 207.000 km 2 ) and ranks as the fourth largest in the world. These areas are located largely in the subcoastal low-lands of Kalimantan and Sumatera. However, until now, this potential renewable energy is basically undeveloped. It is only a small peat-fired power plant operating in southern Sumatera.
Referred to WEC's Sustainability Index 2014, which evaluates how well a country's balance on the three often conflicting goals of energy sustainability (i.e. energy security, energy equity, and environmental sustainability), Indonesia ranks 73rd among 129 countries. The best score on energy security ("A" score) reflects a very high performance. Meanwhile, the other scores: B, C, and D, are for good, mediocre, and poor performance, respectively. Indonesia's ACD-score reveals that the government has been successful in securing its energy, performed middling in building strong social equity, and failed to mitigate effectively the environmental impact (Table 2) . These mediocre and poor performances are related to the dynamic political and economic situation in the last three years. The Indonesian government's strong concern on securing energy reflects its main policy to fuel economic growth sustainably. The government is aware that ______________________________________________________________________________________________________________ energy must be accessible and affordable at all strata of society. At the same time, the impact of energy production and energy use (especially from non-renewable energy sources) on the environment needs to be lessened. However, the energy sustainability index also demonstrates some challenges that the Indonesian government should face and manage its renewable-energy sources effectively and strategically.
Indonesia's Challenges to Renewable Development
One of the unfavorable stances for Indonesia's RE development is its market energy, which is a rigid and oligopolistic structure. A dominant few players and heavily government-regulated markets are the key features. This is an inheritance of a long history of having governmentcontrolled enterprises with monopoly rights. Until early 2000, it allowed only government-controlled companies to operate and provide energy products for each sub-sector of gas, oil and electric power. There were limited or even noparticipations of private companies for supplying contractual works (International Energy Agency [IEA], 2008).
However, the Asian financial crisis 1997 has changed the market and put pressure on the government to liberalize and deregulate the industry. It has opened the industry and allowed more players to explore and offer the energy. Nevertheless, the government-controlled companies maintain a dominant position. There are two sub-sectors in the Indonesian oil and gas industry: upstream and downstream sub-sectors. Companies operating in the upstream sector are prohibited from conducting business in the reversed one. Those companies may, however, set up separated-business establishments to operate in each subsector (PWC, 2012) . PERTAMINA, the state-owned company responsible for oil and gas production and distribution, before the deregulated Law 22/2001 on oil and gas, used to be the biggest player in the upstream business and also performed as the government representative to assign contract works to other companies. Nowadays, it loses its licensor power.
The
Indonesian policy-makers and implementers are rather complex institutional and stakeholder arrangements in the energy sector. At least, there are four government agencies directly involved in formulating or implementing renewableenergy policy at a national level. Meanwhile, local governments and a number of other government agencies are also having influence over either policy or its implementation ( Figure  8 ). There are four major investment incentives for renewable-energy expansion in Indonesia: first, financial inducements, which provide low-rate and guaranteed loans; second, fiscal incentives such as tax exemptions and other tax-related subsidies; third, access to competitive market share; and fourth, market price support and regulation, which provide access to the production and selling of renewable energy above the market prices (TKN Report, 2012). Presidential Decree No. 5/2005 regulates most of these incentives and the implementation of specific schemes as described in Figure 8 .
However, mostly the available investment incentives for renewable energy in Indonesia are in the context of development and operational stages of a renewable-energy project. It mainly focuses on providing assistance during the operation's phase of a project. It also contains the government's commitment to provide financial advantages to those companies which are actually producing renewable energy. On the other hand, few investment incentives are available at the pre-investment stage, especially for large geothermal power and hydropower projects, where the needs of initial capital are very high. Many incentives in the preinvestment stage are not targeted at renewable-energy development, specifically; instead, they are more generally intended to promote the development of infrastructure. The TKN Report (2012) also discovers that no incentive programs supporting innovation and technology acquisition would promote investment in renewable energy.
Another challenge is lack of coordination between central and regional governments. Since the decentralization process began in 2001, local governments received a transfer of some authority over investment procedures and related government revenue. As a result, regional governments, for instance, hold the right to determine the site of business activities following their provincial development master plan. The problem often arises when investors having secured approvals from the central government will need to reevaluate their plans in order to comply with local governments' requirements, or even totally cancel them (Pambudi, 2006) . Those governments may also impede or encourage investment decisions through regional fiscal policies, such as local taxes and levies or subsidies.
Additionally, the current institutional framework reveals as well that a divided stance between government institutions can be one of the most serious impediments to the promotion of renewable energy. For instance, geothermal projects have been stalled due to disagreements between the Ministry of Forestry and the Ministry of Energy and Mineral Resources, while incentives for biofuels remain weak because of disagreements about the fuel's sustainability and its impacts on food markets (TKN Report, 2012).
Finally, until now, the Indonesian government's continuing subsidization of gasoline and under-pricing of electricity generation provides reversed incentives to investment incentives for renewable energy. Those unfavorable issues actually are the government's homework that it should be solved soon to secure energy and its sustainability.
Conclusion
A dramatic change from an oil-exporter country to a net oil-importer has put Indonesia to reassess its national energy management. The quest of an ideal energy mix to meet the current demand and the future energy sustainability makes the government explore and optimize its huge potential of renewable energy. The Presidential Decree No. 5/2006 and the National Energy Policy 2014 reflect Indonesia's endeavor to implement its energy security policy. It strives to reduce energy elasticity to less than 1, align with the target of economic growth, and enhance the national energy mix with: oil below 20%, natural gas by 27%, coal to maximum 30%, and the remaining 23% from new and renewable energy. ______________________________________________________________________________________________________________ While Indonesia has decreed and employed a set of policies in accelerating the development and advancement of RE, there have been gaps and unfavorable issues between the implementation of policies and putting in place the related mechanisms. A divided stance between government institutions (especially the related ministries) can be one of the most serious impediments to the promotion of renewable energy. A lack of coordination between central and regional governments often creates uncertainty for renewableenergy investments. And few investment incentives that are available at the preinvestment stage have impeded large geothermal power and hydropower projects that need big initial capital. At the same time, the government's continuing subsidization of gasoline provides unfair support to investment incentives for renewable energy.
Therefore, there are some key issues that policy-makers need to continue to focus on: first, removing hydrocarbon energy subsidies; second, intensifying the efforts to increase the use of new and renewable energy. It can be done through research and development, pilot projects, providing various incentives, and green-energy awareness capacity building. Third, it focuses on enhancing the coordination process between central and local government and simplifying the renewable-energy investment process. Finally, it strives to increase energy efficiency and conservation on supply and demand sides.
